Los Alamos National Laboratory is a multidisciplinary, multiprogram laboratory with a mission to enhance national military and economic security through science and technology. Its mission is to reduce the nuclear danger through stewardship of the nation's nuclear stockpile and through its nonproliferation and verification activities. An important secondary mission is to promote U.S. industrial competitiveness by working with U.S. companies in technology transfer and technology development partnerships. Los Alamos has provided technical assistance to over 70 small New Mexico businesses enabling economic development activities in the region and state.
For several years, the U.S. Department of Energy (DOE) Albuquerque Operations Office (AL) and New Mexico State University (NMSU) have maintained an inter-industry, input-output model that has the capability to assess the effect on an economy of developments initiated from outside the economy (exogenous changes on New Mexico)~federal LANL monies that flow into a region or state. This model will be used to assess economic, personal income, and employment impacts of LANL on north-central New Mexico (a three-county region consisting of Los Alamos, Santa Fe, and Rio Arriba Counties) and the state of New Mexico (Figure 1 
PROFILE OF LOS ALAMOS NATIONAL LABORATORY History
Los Alamos National Laboratory was established in 1943 as Project Y of the Manhattan Engineering District with the specific responsibility of developing the first nuclear weapon. It became a multi-discipline, multiprogram laboratory applying its capabilities to national needs, defense and civilian issues during the cold-war era.
Background
The Laboratory is located in Los Alamos County, New Mexico. The county covers 110 square miles and had a 1994 population of 18,521 (Bureau of the Census, 1994). The Laboratory is operated by the University of California for the U.S. Department of Energy under Contract W-7406-ENG-3 6, and is an affirmative action/equal opportunity employer.
Los Alamos is also involved in partnerships and collaborations with other federal agencies, universities, and industry. Working with a broad spectrum of partners reflects the fact that the Los Alamos National Laboratory is a national laboratory.
In FY 1995, the Laboratory had 8,558 University of California employees; 1,533 of whom had a doctorate and 3,303 of whom had at least one technical degree. The operating budget was approximately $1.2 billion.
Administrative, research, and maintenance facilities occupy more than 7.8 million square feet of building space, with 2.3 percent being leased (off site). The 34 technical areas are scattered over 43 square miles and occupy about 39 percent of the total county area.
Mission and Capabilities
The Laboratory's central mission is reducing the global nuclear danger, which involves five areas: Stockpile Stewardship, Stockpile Support, Nuclear Materials Management, Non Proliferation and Counter Proliferation, and Environmental Stewardship. A distinguishing feature of the Laboratory is its work in nuclear science. It is responsible for maintaining the safety and operability of the physics package of the nuclear weapons. Los Alamos also applies its expertise to key conventional defense and civilian issues that are synergistic with the central mission and capabilities.
Los Alamos provides technical assistance to the weapons complex and provides support to such areas as energy and environmental technologies. It also emphasizes basic research that sustains existing programs and the DOE research mission, work for other federal agencies, and work with U.S. industry. • Materials Science Laboratory (MSL). Materials R&D center and user facility, experiments in high-temperature superconductivity, materials modifications and analysis, using ion beams and lasers.
•
Health Research Laboratory (HRL).
Center for Human Genome Studies, biological research, molecular biology, biochemistry, genetics.
Achievements
• Developed first nuclear weapons (1945).
• Demonstrated the ignition of thermonuclear fuel (1951).
Tested first thermonuclear weapon (1952).
• Designed the majority of the weapons in the nuclear stockpile and the first flash xray radiographic facility (1963) and holds responsibility for stewardship of the weapons.
• 
Future Prospects
Los Alamos will continue its role in science-based stockpile stewardship. Although defense is expected to decrease; there may be an increase in the role in non-proliferation and counterproliferation. The Laboratory has been tentatively assigned, in the Stockpile Stewardship and Management Program Programmatic Impact Statement, as the preferred location to manufacture nuclear weapon pits on a small scale. It has also been named as the project office for activities relating to the acceleratorproduction of tritium.
ECONOMIC IMPACTS OF LANL ON NORTH-CENTRAL NEW MEXICO, FY 1995 Funding
Throughout this chapter, funding to or expenditures by major on-site contractors or LANL will be referred to as "activities by LANL" for simplicity. The total LANL funding (operating and capital budget) in north-central New Mexico in FY 1995 was $1.2 billion (Table 1) . LANL regional (Los Alamos, Santa Fe, and Rio Arriba Counties) expenditures were $704 million in FY 1995 for salaries and wages, trade and services, capital equipment, and construction. University of California operating expenditures accounted for about 86 percent of the total north-central New Mexico expenditures; Johnson Controls funding accounted for 10 percent; and Protection Technologies accounted for 4 percent.
LANL Expenditure Patterns
Total LANL regional expenditures (the initial respending of the total operating and capital budget) amounted to $704 million or about 59 percent of the total budget in FY 1995 ( Table 1) . The five economic sectors accounting for the majority of LANL regional expenditures for FY 1995 were households ($573 million), other business services ($28 million), engineering services ($23 million), wholesale trade ($17 million), and retail trade ($13 million). These sectors combined accounted for just under 93 percent of total LANL regional expenditures (Table 1) 
Measuring the LANL Economic Impact on North-Central New Mexico
The analysis of the DOE/New Mexico economic impact on north-central New Mexico employed an economic model that incorporates buying and selling linkages among regional industries. This analysis measures the impact generated by LANL and contractors expending money in the three north-central counties (Los Alamos, Santa Fe, and Rio Arriba) of New Mexico.
Several useful products of the I/O modeling technique are multipliers. Three multipliers (the first related to general economic activity, the second to income, and the third to employment) provide information needed to estimate LANL's impact. The activity multiplier identifies the extent to which an activity such as LANL relies directly and indirectly on the regional economy to provide it with the materials, services, and labor it requires to conduct its activities, and the extent to which respending by businesses and industries occurs in the region. Income and employment multipliers make possible the identification of not only the direct impacts of an activity on income and jobs but also the indirect (business) and induced (households) effects.
Economic Impact of LANL
The flow diagram (Figure 3 ) charts the movement of monies spent by LANL. Expenditures for salaries and purchases go to households, regional businesses, and other regions (outside the three- 
The initial spending by LANL generates substantial first-round impacts on households (net) and businesses ($503 and $121 million, respectively for FY 1995) in the three-county north-central region (Figure 3 ). This initial spending will provide government $11 million in new revenues (mainly state and local government taxes and fees). However, a large portion of the initial spending ($481 million) and transfer payments, including fringe benefits costs to labor ($46 million), flow out-of-state through leakages.
Respending by regional businesses and purchases by households and state and local government eventually bring the total private business impact to about $965 million. Also, respending activity will continue to add to personal income and government revenues so that total personal income will increase to $1.07 million, and state and local government tax revenues and government fees will expand $140 million as a result of direct, indirect, and induced effects.
Overall Impact Using LANL's funding for its total operating and capital budget of $1.2 billion, econometric modeling techniques were used to calculate the effects of this funding. As Table 4 indicates, the total increase in economic activity in New Mexico was $3.4 billion from the initial infusion of $1.2 billion. The economic activity multiplier measures the volume of activity generated among various sectors of a region as a result of a $1 exogenous change in a sector. For example, the economic activity multiplier for LANL for FY 1995 was 2.89. This indicates that for every $1 spent by LANL and its major on-site New Mexico contractors, another $1.89 was generated for a total impact of $2.89 in FY 1995.
No official figure exists for total economic activity in the three-county north-central region; however, for the purposes of this study total economic activity in the three-county region is estimated at $11.35 billion for 1995 (Table 4) . Applying the regional economic activity multiplier of 2.89 to the $1.2 billion directly added to the regional economy results in the $3.4 billion estimated total impact in FY 1995. This total impact of $3.4 billion generated by LANL is about 30 percent of the estimated $11.35 billion total economic activity in the region. Table 4 gives the direct, indirect, induced, and total economic activity impact of LANL on the region. impacts, about 19 percent of the total estimated indirect impacts. Other sectors with large indirect economic impacts include finance, insurance and real estate (FIRE) (17 percent), electric and gas utilities (6 percent), hotel, restaurant, and other personal services (6 percent), and health, education, and social services (6 percent).
Impact on Income
Personal income is money that goes to individuals that will be respent for purchases such as groceries, automobiles and gasoline, mortgage payments, medical, new shoes, taxes and savings. Most personal income consists of wages and salaries, although payments received as interest, rent, dividends, and social security benefits (payments to individuals) also count as personal income. Some of the fringe benefits and wages paid to employees are not counted in the current income stream (i.e., social security payments by employers and employees). In FY 1995, labor payments of $573 million resulted in an estimated $503 million in net additional personal income to the region.
Income multipliers measure the indirect and induced effects from new income generated from payment to labor by LANL. The income multiplier was 1.95 for FY 1995 (Table 4) . Applying the income multiplier of 1.95 to the direct net personal income figure of $503 million yields a total impact of $1.03 billion for income in the region resulting from LANL activity. This multiplier indicates that for every $1 of personal income from LANL for labor, another $0.95 is generated through indirect and induced effects, for a total impact on personal income of $1.03 billion.
In FY 1995, total personal income in north-central New Mexico was estimated at $3.56 billion (Table  4) . LANL activities in the north-central New Mexico region accounted for about 29 percent of total regional personal income in 1995.
Impact on Employment
Beside this dollars-and-cents impact, LANL affects region-wide employment. In addition to the average of 10,076 mainly full-time jobs created by LANL in FY 1995, other jobs are supported by the resulting needs for goods and services and respending by individuals and businesses. Firms filling those needs have their own employees and in turn, spend money with other firms who must also hire people. In addition, each individual employee needs goods and services and helps support other jobs such as waitresses, mechanics, clerks, lawyers, and nurses.
The employment multipliers measure the number of indirect and induced jobs supported, on the average, by LANL. The regional employment multiplier for LANL was estimated to be 2.71 in FY 1995 (Table  4 ). This indicates that for every 100 jobs created by LANL, another 171 jobs were supported in FY 1995, translating to a total impact of 27,282 jobs. These 27,282 jobs created or supported by LANL accounted for about 32 percent of total employment in the region in FY 1995 (Table 4) . 
LANL Expenditure Patterns
Total LANL in-state expenditures (the initial respending of the total operating and capital budget) amounted to about 74 percent of the total budget in FY 1995 (Table 5) . Johnson Controls total in-state expenditures in New Mexico were $86 million. Actual LANL in-state expenditures were $875 million in FY 1995 for salaries and wages, trade and services, capital equipment, and construction (Table  5 ).
Out-of-state purchases and salaries for those living elsewhere amounted to $308 million. In addition, approximately $48 million for transfer payments and some fringe benefit costs for in-state labor costs leaked directly out of state. The six economic sectors accounting for the majority of LANL in-state expenditures for FY 1995 were households ($609 million), retail trade ($56 million),wholesale trade ($51 million), other business services ($37 million), and engineering, architecture, and surveying ($28 million). These sectors combined accounted for 89 percent of total in-state LANL expenditures in FY 1995.
LANL expenditures by major sectors in New Mexico for FY 1995 were personnel including benefits ($609 million), trade ($107 million), services ($101 million), government ($15 million), manufacturing ($13 million), construction ($8 million), and other sectors ($23 million) (Table 6) . By far the largest expenditure by LANL in the state of New Mexico was labor ($609 million), which is nearly 70 percent of the state-wide expenditure (Table 6 ), or 51 percent of the total operating and capital budget for FY 1995 . Salaries and wages (without benefit costs) accounted for 56 percent of the total in-state expenditures. In FY 1995, about 12 percent of LANL expenditures went for trade, 12 percent to services, 2 percent to transportation, communication, and utilities, 2 percent for manufacturing, 2 percent went to government, and about 1 percent for construction and the other sectors (Figure 4) . Table 7 ). The total number of jobs (all types of personnel) state-wide paid by the. federal government or by contracts directly associated with LANL averaged 10,521 for FY 1995. 
Measuring LANL's Econ omic Impact on New Mexico
The analysis of DOE/New Mexico economic impact on New Mexico employed an economic model that incorporates buyin g an d sellin g lin kages amon g regional in dustries. This an alysis measures the impact generated by LANL, the DOE/AL contractor expending money in the state. As previously stated, the term DOE/New Mexico is used to describe all these entities.
Several useful products of the I/O modelin g technique are multipliers. Three multipliers-the first related to general economic activity, the second to income, and the third to employmen t-provide the information needed to estimate LANL's impact. The activity multiplier identifies the extent to which an activity such as LANL relies directly an d indirectly on the state's econ omy to provide the materials, services, and labor it requires to conduct its activities, and the extent to which respending by businesses and industries occurs in the state. Income and employmen t multipliers make it possible to identify not only the direct impacts of an activity on income and jobs, but also the indirect (business) and induced (households) effects. Households and businesses affected by LANL respend much of the money they receive in the state, thus creating indirect (business) and induced (household) effects. In turn, businesses buy from other local firms and pay salaries to their employees, starting another round of spending. Every movement of money around the circle causes additional indirect (and induced) effects. However, some funds leak outside the region (state) when purchases are made elsewhere and are not available for further local spending. Thus, the indirect effects become smaller and smaller as continued respending occurs.
Initial spending by LANL generates substantial first-round impacts on households (net) and businesses: $560 and $252 million, respectively for FY 1995 ( Figure 5 ). This initial spending will give government $15 million in new revenues (mainly state and local government taxes and fees); however, a large portion of the initial spending ($308 million, plus $48 million in transfer payments and some fringe benefit costs) flows out of state through leakages.
Respending by in-state businesses and purchases by households and state and local governments eventually bring the total private business impact to $1.5 billion. Also, respending activity will continue to add to personal income and government revenues so that the total personal income effect will increase to $1.2 billion, and state and local government tax revenues and government fees will expand $168 million as a result of direct, indirect, and induced impacts.
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Overall Impact
No official figure exists for total economic activity in the state; however, fortius study, a 1995 estimate of $84.6 billion is used ( The estimated $4.10 billion total economic impact in New Mexico from the initial infusion of $1.2 billion is derived from I/O modeling techniques employed in the study. The modeling process produces estimated impacts from which multipliers can be determined. The economic activity multipliers are used to measure the volume of activity generated among various sectors of a region as a result of a $1 exogenous change in a sector.
For example, the economic activity multiplier for LANL for FY 1995 was 3.45. This indicates that for every $1 spent by LANL or its major on-site contractors, another $2.45 was generated, for a total impact of $3.45 in FY 1995. Table 8 gives the direct, indirect, induced, and total economic activity impact of LANL on the state.
Appendix Table 12 gives LANL indirect economic impacts on private and public sectors for FY 1995. The retail trade sector received the greatest volume of indirect economic impacts, about 19 percent of the total estimated public and private sector volume of indirect impacts. Other sectors with large indirect impacts were FIRE (15 percent), wholesale trade (6 percent), other business services (6 percent), hotel, restaurant and other personal services (6 percent), and electric and gas utilities (5 percent).
Impact on Income
Personal income is money that goes to individuals to be respent for items such as groceries, automobiles and gasoline, mortgage payments, medical, new shoes, taxes, and savings. Most personal income consists of wages and salaries, although payments received as interest, rent, dividends, and social security benefits (payments to individuals) also count as personal income. Some of the fringe benefits and wages paid to employees are not counted in the current income stream (i.e., social security payments by employers and employees). In FY 1995, labor payments of $609 million resulted in an estimated $560 million in net additional personal income.
Income multipliers measure the indirect and induced effects of new income generated from payment to labor by LANL. The income multiplier was 2.19 for FY 1995 (Table 8 ). Application of the income multiplier of 2.19 to the direct net personal income figure of $560 million yields a total impact of $1.23 billion for income resulting from LANL activity. This multiplier indicates that for every $1 of personal income from LANL for labor, another $1.19 is generated through indirect and induced effects, for a total impact on personal income of $1.23 billion.
In FY 1995, total personal income in New Mexico was estimated at $30.4 billion ( 4.6 percent of total employment in the state in FY 1995 (see Table 8 ). a. Any transfer of money for services or products between specified activites is counted only in the activity of the last receiving agency. a. Any transfer of money for services or products between specified activites is counted only in the activity of the last receiving agency. 
